It is well-known that the skin of patients with primary and secondary myxedema contains a mucinous infiltrate. This extracellular deposition of metachromatically staining material has been interpreted as being a complex of acid mucopolysaccharide and protein (1) . It has not been defined chemically. The infiltrate disappears from the skin of patients with generalized myxedema who are given 120 to 180 mg. of desiccated thyroid daily for six to eight weeks (1) . A deposit, histochemically like that which occurs in generalized myxedema, occasionally presents locally in the pretibial skin of patients with thyrotoxicosis and exophthalmos (2, 3) . When the patient with localized pretibial myxedema is given 180 mg. of desiccated thyroid a day, however, no clinical or histochemical change occurs in the myxedematous plaque.
In 1947 Watson and Pearce isolated a crude mucopolysaccharide fraction from the pretibial plaques of two patients with pretibial myxedema. They found considerably less of this material in skin from the amputated leg of an elderly man (4) . We 
METHOD
Under local anesthesia skin biopsies were taken from four women and two men, 27 to 58 years of age, with extensive pretibial myxedema associated with exophthalmos manifested by increased exophthalmometer measurements or by serious collateral eye signs. Biopsies were obtained from the affected pretibial skin and an area of clinically uninvolved skin of the upper thigh and occasionally from the deltoid area of the shoulder. The clinical story and histology of previous skin biopsies of three of these patients were summarized in 1954 (2) .
Skin biopsies were also obtained on six females and two males, six and one-half to 78 years of age, who had no demonstrable thyroid disease or pretibial myxedema, past or present. These biopsies were obtained from the skin of the leg at the time of orthopedic surgery.
Details of the method of assay of acid mucopolysaccharide used in this study have been published by Bollet (5) . Values are expressed as micrograms of uronic acid in the acid mucopolysaccharide fraction per 100 mg. of dried, fat free tissue; carbazole and orcinol methods of determination were used. This procedure was demonstrated to have a replicate reproducibility of approximately ± 7 per cent.
RESULTS
The acid mucopolysaccharide concentrations of the clinically myxedematous pretibial skin are presented in Table I , A. The mean value was 990 ,ug. of uronic acid per 100 mg. of tissue using the carbazole method, and 735 /,g. using orcinol.
The mean values for the clinically uninvolved areas of skin from the same individuals were 171 and 146 ,ug. per 100 mg. of tissue, respectively 945 Other variables that might affect these data were examined. The mean age of the normal controls was 48 years as compared to a mean age of 45 years in patients with thyroid disease. No correlation was found between age and acid mucopolysaccharide value in patients within either group. Table III presents a comparison of some clinical features with the acid mucopolysaccharide concentration found in the areas of pretibial myxedema by the carbazole method.
Mucopolysaccharide levels were lower in the three patients with the lesions of longest duration. The areas of pretibial myxedema in these patients were observed to be diminishing. In ad- Higher acid mucopolysaccharide levels in association with pretibial myxedema were accompanied by a higher mean ratio of carbazole to orcinol values. DISCUSSION Curtis, Cawley and Johnwick in 1949 reported the association of malignant exophthalmos and pretibial myxedema and suggested that both the malignant exophthalmos and the localized myxedema might be caused by a local effect of pituitary thyroid stimulating hormone (TSH) on the extraocular tissues and on the corium of the skin of the lower leg (6) . We have demonstrated that the administration of TSH to dogs results in increase in concentration of acid mucopolysaccharide in the dog thyroid gland (7). The generalized increase in the concentration of acid mucopolysaccharide in the skin of patients with pretibial myxedema might also result from the same stimulus. Differences in concentration might be explained by local variations in tissue responsiveness and to physical factors such as gravity and tissue pressure. The increased concentration of acid mucopolysaccharide demonstrated histochemically in the retro-orbital tissues of coincident exophthalmos is presumably part of this response (3). Since pretibial myxedema can occur with either hypo-or hyperthyroidism (2), and since our patients were euthyroid at the time biopsies were obtained, it seems unlikely that lack of thyroid hormone is the causative factor of this condition, although evidence would seem to indicate that it is the causative factor in generalized myxedema. The observation that localized myxedema in one patient with coincident exophthalmos disappeared completely with the onset of pituitary failure after pituitary surgery is evidence for a possible role of TSH in the etiology of localized myxedema (8) . These two states with similar histochemical findings thus appear to differ in some important aspects.
The increase in the carbazole to orcinol ratio found in the myxedematous areas suggests a qualitative change in the mucopolysaccharide of the skin. The ratio of 1.7 to 1 found approaches the 2 to 1 ratio characteristic of heparitin sulfate (5) , and suggests a predominant increase in this type of polysaccharide.
The finding that the changes in mucopolysaccharide content of the skin are not limited to the pretibial area indicates that the term "localized pretibial myxedema" may be clinically correct, but is chemically incorrect.
SUMMARY
A chemical assay of the skin of six patients with "localized" pretibial myxedema was made. All six patients had exophthalmos and were euthyroid at the time the skin biopsies were made. Biopsies were made of the clinically involved skin of the shin and of clinically uninvolved skin of the upper leg and the deltoid area. The acid mucopolysaccharide concentration of these skin specimens was compared with the concentration found in the leg skin biopsies obtained during orthopedic operations on eight comparable individuals who had never had thyroid disease.
The mean value for acid mucopolysaccharide concentration in the clinically myxedematous pretibial skin was 990 ,ug. of uronic acid per 100 mg. of tissue using the carbazole method, and 753 ug. using orcinol. The mean values for the clinically uninvolved areas of skin from the same individuals were 171 and 146 ,ug. per 100 mg. of tissue, respectively. The latter values are higher than the mean values found in the normal skin of eight individuals without thyroid disease, which were 89 and 98 ,ug. per 100 mg., respectively.
Higher acid mucopolysaccharide values found in pretibial myxedema were associated with a higher mean ratio of carbazole to orcinol values.
